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P:\K1ALEUK0I6 

Hirer ARCH. DE VELOPMENT AND MARKET ING AGREEMENT 

Research, Development and Marketing Agreement, dated as of 
between LEUKOSITE, INC., a Delaware corporation ("LeukoSite"), located at 800 
Huntington Avenue, Boston, Massachusetts 02115, and WARNER-LAMBERT COMPANY, 
a Delaware corporation ("Warner"), located at 201 Tabor Road, Morris Plains, New Jersey 
07950. 

WITNESSETH; 

WHEREAS, LeukoSite and Warner each has certain expertise in the discovery and 
development of compounds that inhibit the action of MCP-1 (the "Field"); and 

WHEREAS, Warner and LeukoSite each wishes to enter into a collaborative effort to 
share such expertise, to develop new expertise in the Field, to research together potential 
applications thereof and, if successful, to market certain of such applications (the 
"Collaboration"): 

NOW, THEREFORE, in consideration of the foregoing premises and the mutual 
promises, covenants and conditions contained herein, UukoSite and Warner agree as follows: 

ARTICLE A 
nFFTNITIONS 

The following capitalized terms shall have the following meanings for purposes of this 

Agreement: 

- Affiliate " shall mean any corporation, association or other entity which directly or 
indirectly controls, is controlled by or is under common control with the party in question. 



SENT BY: 



CARP I BYRNE- 1 



LEUKOSITE. INC. ;* 2/ 2 



12.17 lo Ac even, to there is a off* between, *c te-Wthis Agreement and 
Exhibit 1. the text of U>i» Agreement shall control. 

« WITNESS WHEREOH, Ac partie^rct. have paused dd. Agreed. u> be 

MAby their duly authored oft^m^*™ written ' 

WARNER-LAMBERT COMPANY 



LKUKOSITE, INC. 

By: 




Title: 



Name: 
Tide: 
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12.17 In the event that there is a conflict between the text of this Agreement and 
Exhibit 1, the text of this Agreement shall control. 



IN WITNESS WHEREOF, the panie^ejcJiave caused this Agreement to be 
jffi&rf by their duly authorized oftlcersjaU thTdate 'first above wntten. 



LEUKOS1TE, INC. 



WARNER-LAMBERT COMPANY 



By: 



By 



Name: 
Title: 



Name: £.3 .R. Je Vink 

Title: PfCiiM * COO 
bak: 



67 




EXHIBIT I 



LeukoSite, Inc. :Parke-Davis Collaborative 
Research and Discovery Program 



Overview of collaborative research plan for the discovery of an MCP-1 antagonist 
or an MCP-1 triggered signal transduction inhibitor. 

rwrell Objective 

„ u- nf the collaborative research and discovery program is to identify a 

effort it is expected that ^^ TC i^ K]c f%^\^^Z evaluation in in vitro and in 
«s, chemical analogs with 
vivo assays as part of a structure-activity ^^^^^ [„ defined by the 
optimized pharmacological VT^'^^^^L^m^ for preclinical 
Research and Management Cornmittees] ^^T^ for deve lo P ment, LeukoSite 
development (ie, lead compounds) If ^^P^ ^^rug (as per the terms defined 

relating to the MCP-1 inhibitor program. 
The Process 

The MCP-1 Antagonist Discovery Program will proceed in two stages: 
Stage 1 

During this «age V 

mAbs. At the conclusion of Stage 1. 

• The program will move on to Stage 2 **^ r £^^^ 
identified (as defined by ^. I ^ n ^^ t 'S^ti«l. that 
mAbs and other in vivo studies ^"V^- ^ant^d .inflammatory and - 
blockade of MCP-1 function would have significant anti iniuuu 

autoimmune activity. 

,f no pre-lead compounds are identified, then toe MCP-1 Program would be 
terminated (as per the Agreement). 



• If there continued to be interest in additional chemokine receptors, than an 

• alternate target could be selected (as per the agreement). Activities similar to 
those in Stage 1 would then take place. 

• If Parke-Davis decided to curtail their interest in chemokines and chemokine 
receptors then the collaboration would be terminated. 

Stage 2 

During this stage, medicinal chemistry would be undertaken around P"; l « ad 
confound statures. Structure activity relationships would be defied selec^ 
compounds would undergo in vivo pharmacologic T^^^^ 
a predefined set of pharmacological potency/selectivity and phannaceutical 
propriety criteria would be selected for recommendation to me Management 
Committee as lead compound(s) for development (as per the Agreement). 

The following is a more detailed summary of the activities and milestones contained 
in Stage "l of the proposed joint MCP-1 antagonist program. 



Outline of LeukoSite/Parke-Davis Collaborative Prognm 
for the Discovery of Lead Compounds as Antagonists of MCP-1 



I. Plan for Year 1 
Aim 



Actions 



Develop MCP-1 screening assays for ligand binding and signal transduction. 
Screen libraries of chemical compounds. 
Identify active compounds. 
Initiate medicinal chemistry SAR. 
Provide proof of principle in at least one animal model. 

Res ponsibility 



Provide MCP-1 for assays and 
structural studies 

Express MCP-1 receptors A,B 

Develop stably expressing cell lines 

Develop blocking antibody to MCP-1 

. Develop blocking antibodies to receptor 

Develop various chemotaxis assays 

Structure function studies 

* Chemoione 

• Receptor 

Develop ligand binding assay 
Develop scintillation proximity assay 
Develop signal transduction assay 
Screening 

Initiate active compound optimization 
Demonstrate proof of principle 



Joint 

LeukoSite 
LeukoSite 
Joint 

LeukoSite 
LeukoSite 

Joint 

LeukoSite 

LeukoSite 

Parke-Davis 

LeukoSite 

Joint 

Joint 

Joint 



n. Rationale and Brief Description of Year 1 Research and Discovery Activities 

• Chemokine 

MCP-1 is currendy being purchased with a bulk discount from Peprotech. LeukoSite 
also has the full length cDNA and is working out optimum conditions for bacterial 
expreTion Depending on the outcome LeukoSite may have to consider non-bactenal 
expression. y Ava : labilitv 0 f me quantities of chemokine is important for other 
S^C^^^^^W for solution NMR and crystal structure studies 

ProX u a joint effort with Parke-Davis. In addition MCP-1 is needed for 
LeukoSite is P ro P° s ^S 35 J k .^MCM, wh ich may fill short terra needs in 

b ™~ f ° r *°**~ ° f mg quanthies of 

MCP-1 for joint efforts. 

• Receptors 

The MCP-IA and MCP-1B receptors are now available. They are critical for many 
aspects^ to program. One of UukoSite's earliest efforts will be to validate these 
"cepTors u Tma variety of assays in different host contexts as in fact ^^J™*^1 

cap ors. To date all published information bears solely on the ^ctionof a Ca flux in 
frog oocytes. LeukoSite has prepared full length construct, ^SSSUl 
wimout die flag sequence (DYKDDDK) at the amino terminus. In addition, 
Sect with constructs containing a leader (CDS) peptide sequence, an W^h^J 8 
dven gc^ results in Eugene Butcher's lab. Validation of these receptors D L«^** 

be accomplished by demonstrating in ligand bmdmg sr. 
VMS with high affinity (low nanomolar) and specificity as evidenced in competition binding 

assays. 

• Develo p siaMv expressin g cell lines 

Several host ceil types are being used for making sta * >^^Sdl««d 

- w;„„ i i o rrtU I cells and CHO cells. These must meet the several neeas m».u» 
S^^l^^iS-d ^nal transduction assays as wdl^for stnicrure 
function studies in Dictyostelium and the generation of monoclonal antibod.es. 

• Produce blo ckin g antib ^d'"* to MCP-1 

LeukoSite has some monoclones that are being evaluate d for I bl^kade and will be 
doing additional fusions to develop these aoibodte Thqr *^JSS3iS^gy and 
including (possibly) proof of principle studies, EL1SA development "°?^ W *£^ 
various feLch needs. In addition LeukoSite "^^^J^^^ to 
blocking polyclonal antibodies to human and rat MCP-1 for proot oi pom. v 

primates and rats. ■ EXHIBIT 

If A-7 



• Produce bloc kin g antibo dies to MCP-1R 

These antibodies will be especially important for proof of principle studies, 
provided we obtain appropriate species cross-reactivity. These antibodies will help with 
Larch objectives concerning the distribution and expression of the receptor on different 
ce 1 lineage . Such distribution studies may provide important clues to potentially adverse 
reactions of antagonists as well as other potential therapeutic opportunities. Initially these 
will be raised against N terminal peptide fragments, and subsequently against murine cells 
expressing high levels of receptors. 

• Bring on-line chemotax is assays 

These are essential to the core research program and for secondary screening 
efforts on leads that come out of our primary screens. Chemotaxis assays for research- 
Sle effonste operating for mononuclear cells and neutrophils. Additional efforts are 
underway to optimize the use of endothelial cell lines to replace umbilical veui endothelial 
SKSSSSe receptor transfectants that will migrate in standard chemotaxis assays. 
Longer-term studies may lead to development of high throughput chemotaxis assays in 96 
well formats. 

• rigand binding assay 

This assay will use radiolabeled MCP-1 for binding to cell membranes. This will 
be one of two primary high throughput screens. Receptor will be derived 
B transfectants which express high levels at the cell surface. Joint efforts with Parke Davis 
will be directed to development of a scintillation proximity assay. 

• Develop sienal transduc tion assay 

^ ^^^^^^^^^ 

• Structure/function studies 

Research efforts will betta to re S iMS of *>*™«° a - 

Much ofStpw^tagencs* <* ^ oul ta D^^'f 'Tn 

domain "swapping" and phage displays of chemokme. In addition UukoSite s panel^^ 

antibodies may give clues to functional domains. | EXHIBIT 



• Screening 

The Drimary ligand binding and signal transduction assays will be used to screen 
a C^rnirv assays will be transferred to Parke-Davis for the screening of the 

eid,er primary screen be evaluated for acttvi* ^t^a a« Xuads for 
chemotactic >^«Z£*^^i£^ with other CC chcmoldnes 
inhibitory » '^^^^^^ea so as to allow evaluation of distinct 

as they become available. Screeffi wui oc thorough analysis of 

effects on cell migration and v,ab,l.cy It is annate MM , 

compound effects will ute place in Suge M^<^<> m smcraral criBri a which 

r^irs^A -s^ ~ - aU fe dssigM,ion of a SU8e 

I lead compound. 

Pharmacologic Characterization of Compounds Identified in Primary Screens 
Pharmacologic Ui ^ ^ ^ Stage r 



1° Assays 

• MCP-1 ligand binding 

• MCP-1 cell-based assay 
7° Assays 

• T cell/monocyte chemotaxis to MCP-1 

• T cell/monocyte chemotaxis to other 
CC chemokines 

Neutrophil chemotaxis to IL8 
Neutrophil chemotaxis to C5a 



Property 

Receptor antagonist 

MCP-1 triggered signal 
transduction inhibitor 



Chemotaxis antagonist in 
physiological setting in vitro 

Fine specificity of antagonist 
activity 

Effect of antagonist on CXC 
receptors IL8A and IL8B 

Effect on non-chemokine G 
protein coupled receptor 
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• Viability of dividing and/or Cellular "therapeutic" index 
chemotaxing MCP-1R bearing cells 

The selection criteria for potency and degrees of specificity will evolve as the 
screening process begins. The Research Committee will define the desired profde for 
recommending candidates to the Management Committee for approval as Stage D lead 
compounds. 

• Tmriate SAR studies 

A goal of this project will be to identify an active structure with potency in the high 
nanomolar to low micromolar range which can undergo SAR efforts. It is lik * **t* 
Smary SAR may evolve following evaluation of compound structures from the pnmary 
Lr^nTLimited synthetic chemistry may be performed on selected compounds in Stage I to 
facilitate selection of Stage II lead compounds. 

• Demonstrate proof of principle 

A key objective in the first year will be to target the chemokine with neutralizing 
antibodies in a" hit one inflammation model. First attempts will be witf i rabbit anti-rat 
MCP-1 in arthritis (Parke-Davis) and delayed-type hypersensitivity (LeukoSite). 

HI. Forecast of LeukoSite scientific staff to be allocated to various activities within 
the first year of the collaborative program. 

Activity Persoju^rs 



0.5 
2 



Establish ligand binding assay 
Establish signal transduction assay 
' -Monoclonal antibody efforts * 
Proof of principle (at LeukoSite) 
Structure function studies 
Chemokine and receptor expression 
Chemotaxis efforts 



Total 

IV. Time lines for Activities 



Figures 2 and 3 show the various activities to be undertaken in year one of the 
collaboration and the projected start/finish date for each. These tirnmgs ; an . best 
approximations based on current assumptions of A) an start date tor m 

coUaborative agreement, B) the level of resources and support to be given to the program 
and Q best case scenarios with respect to the outcome of the experimental plan. _ EXHIBIT 



Greg LaRosa 
Senior Scientist, Immunology 
Goals & Objectives 



Target for 
WT completion 

A. MCP-1 Receptor Program 



1. Coordinate activities of LeukoSite staff on MCP-1 5% ongoing 
program work, including: Lijun, receptor expression 

in Dictyostilium; Heidi, chemotaxis assays; Nasim, 
antibody generation; Ling and myself, ligand 
binding, and cell line and assay development; ET 
group, in vivo model and antibody assays. 

2. Maintain contact with Parke-Davis group via Steven 5% ongoing. 
Hunt to foster open communication and to develop 
collaboration. 

3. Investigate the expression of various. MCP-1R 25% Ql, 
constructs, including the native receptors, N- 

terminal signal peptide, chimeras with other 
chemokine receptors, and other alterations, as well 
as other vector/promoters. 



4. Establish system for the expression of the cloned 25% Ql, 
MCP-1 receptors in stable transfected cell lines: 

1 . CHODG44 or HEK293 for source of 
membranes with high density of receptor 

2. Ll-2 and/or 300.19 for immunogen to 
generate monoclonals to native receptor 

3. HUT78, U937, THP-1, and/or Jurkat for 
establishment of MCP-1 responsive signal 
transduction assay 



5. Characterize the expression in the above cell lines 25% Q2, 
using: 

1. Ligand binding 

2. Immunochemistry 



3. Chemotaxis 

4. Ca 2+ -flux 




Target for 
WT completion 



6. Develop signal transduction assay for MCP-1 25% Q2, 
receptor activity that can be formatted for 96-well 

plate, high-throughput screen. Test feasibility of the 
following: 

1. Adhesion 

2. Chemotaxis 

3. Ca2+-flux (?) 

7. Establish methods for MCP-1 receptor membrane 15% Q4 
ligand binding assay amenable to high-throughput 

screen. 

8. Assess the activity of currently available MCP-1 and 15% Q4 
MCP-1 receptor-directed antibodies: 

1. Cell surface staining 

2. Western blot 

3. Affect on binding, chemotaxis, ect. 

9. Produce additional receptor MCP-1 receptor- 15% Q2, 
directed antibodies using murine cell line MCP-1 

receptor stable transfectants. 

10. Establish and moniter collaborations with Wayne 5% ongoing 

Smith, Israel Charro, and Barrett Rollins. 
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PERFORMANCE PLANNING 



Statement of Objectives 

A specific statement of each of the major objectives the employee is expected 
to achieve. 



Objective 



WT(%) 

r 



iKre^j-t^/c - (/ - r _ 



IS 



xs 



/r 



Target Date 



Status 



have -jfV 



Footnotes: 



Specific comments on objective: 



1. 
2. 
3. 
4. 
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I certify that this report has been discussed with me. I understand that my signature does not necessarily 
indicate agreement. 




Employee Signature 



Date Supervisor's Signature 



Title_ 



Date 



Social Security Number- 
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LEUKOSITE INC. Date: 09/05/97 

Time: 02:20 

^)leic Acid 

KeadSamples Method SaveClear Print Quit 



Results file: A:\W0RK_RES 

Assay type: General Ratio and Concentration 

Formula setup: VIEW 

Sampling device: None 

Read average time: 0.50 sec 



Method name: A:\DEFAULT 
Units: ug/ml 

Background Correction: [No ] 
Concentration: [No ] 
Peak Pick: [No ] 



Sample abs 



abs 



260.0 nm 280.0 run 



ID 



260.0 nm 280.0 nm 



2IRESXH0 0.3013 0.1779 
2DEF3SCA 0 . 2387 0 . 1583 



280.0 nm 260.0 nm 



1 . 6937 
1.5076 



0.5904 1,5 >/> 
0.6633 1.2 y)> 
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